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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 4, 5 , 7, 8, and 15 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Alving et al (U. S. Patent No. 6,594,339 Bl). 

With regard to claim 1, Unger et al disclosed a method for optimizing radiographic 
image quality of a single x-ray image of an object that is produced . by irradiating the object with 
x-rays from an x-ray apparatus (1) during an initial period of an x-ray exposure, the x-ray 
apparatus including an x-ray source configured to generate x-rays directed toward and through 
the object, the x-ray source including an electron source (cathode) and an x-ray emissive target 
(anode) (column 6, lines 54-63), the method comprises: ' .... 

A. determining a first operating voltage level kVpo of the x-ray source for initial 
operation of the x-ray apparatus (at the beginning of the x-ray exposure T exp5 column 8, lines 55- 
62); 
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B. during a first sampling interval Atj (the first 0.1 ms in the course of the x-ray 
exposure) in the beginning of an x-ray exposure period (T exp ) 5 operating the x-ray source at the 
first voltage level kVpo and using one or more sensors (5) to detect x-rays that have passed 
through a portion of the object during the interval At] (column 8, lines 63-67), wherein the first 
sampling interval Atj (0.1 ms) is relatively small compared to the x-ray exposure period (the x- 

-* 

ray exposure period is 10 ms, column 8, lines 50-52), wherein the x-ray exposure period is a 
length of time during which the object must be irradiated with the x-rays in order for the single 
x-ray image of the object to be generated; 

C. after the first sampling interval Ati, processing the output signals from the sensors 
to determine a second operating voltage level kVpi (column 8, lines 63-67, where the control 
signal cS is used to derive an x-ray control signal cX, column 6, lines 40-43, where the x-ray 
control signal cX is used to control the operating voltage of the x-ray apparatus, column 6, lines 
56-63); 

D. during a second sampling interval At2 within the same .x-ray exposure period, 
wherein the object is irradiated with x-rays from the x-ray apparatus during the x-ray exposure 
period to generate the single image of the object, operating the x-ray source at the second voltage 
level kVpi and using the sensors to detect x-rays that have passed through a portion of the object 
during the interval At2 (0.2 ms from the beginning of the x-ray exposure period, column 8, lines 
63-67), wherein the second sampling interval At 2 (0.1 ms) is also relatively small compared to 
the x-ray exposure period fro the single image of the object; 
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E. after the second sampling interval At2, processing the sensor output signals to 
determine an optimal value kVp2 for the operating voltage level, and setting the operating 
voltage level of the x-ray source of the x-ray apparatus to the optimal value kVp2 for the 
remainder of the x-ray exposure period of the single image of the entire object. 

With regard to claims 4 and 5, Alving disclosed a method in accordance with claim 1, the 
method further comprises: determining the optimal values of additional x-ray exposure 
parameters comprising x-ray tube current (column 6, lines 56-63). • 

With regard to claim 7, Alving et al. disclosed a method: in accordance with claim 1, 
wherein the object comprises anatomical tissue of a patient, and wherein the optimal value of the 
operating voltage are chosen so that the patient's exposure is substantially minimized when the x- 
ray apparatus is operated at the optimal value (column 7, line 37 - column 8, line 15). 

With regard to claim 8, Alving et al. disclosed a method in accordance with claim 1, 
wherein the x-ray imaging system comprises a flat panel detector (20). 

With regard to claim 15, Alving et al. disclosed a method in accordance with claim 1, 
wherein steps B and C are repeated for a plurality of 99 sampling intervals At/, Ati" 
(lOms/O.lms -1, the last one being the remainder of the x-ray exposure period) during which the 
x-ray apparatus is operated at corresponding operating voltage, levels kVpr 1 , kVpi", so that 
the optimal voltage level kVp2 is determined based on sensor output signals generated while the 
x-ray apparatus was operated at voltage level kVpi" during a sampling interval Ati" (column 8, 
lines 63-67). 
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Allowable Subject Matter 

3. Claims 9-14 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

4. Claims 16, 18, and 20-22 are allowed. 

5. The following is a statement of reasons for the indication df allowable subject matter: 
With regard to claims 16, 18, and 20-22, the prior art disclose an x-ray imaging apparatus 

that comprises: an x-ray source including an electron source configured to emit electrons and an 
x-ray emissive target configured to emit x-rays from a focal spot within the target in response to 
incident electrons that have been accelerated from the electron source toward the target at an 
operating voltage of the x-ray source; an x-ray imaging system configured to receive x-rays that 
have been emitted from the x-ray source and that have passed through an object, and to generate 
an image of the object from the received x-rays; one or more sensors disposed between the object 
and the x-ray imaging system, the sensor being configured to detect x-rays from the x-ray source 
that have traversed the object; a processor configured to determine an operating voltage level of 
the x-ray source; and a controller configured to adjust the operating voltage of the x-ray source. 
However, the prior art fails to disclose a processor that is configured to determine a first 
operating voltage level kVpo of the x-ray source for an initial operation of the x-ray apparatus 
during a first sampling period Atj, the processor being further configured to calculate, after the 
first sampling period Atj, a second operating voltage level kVpi of the x-ray source by 
processing the output signals generated by the sensors during the first 4 sampling period, the 
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processor being further configured to calculate, after the second sampling period At2, an optimal 
operating voltage level kVp2 of the x-ray source by processing the output signals generated by 
the sensors during the second sampling period as claimed. 

. *. « 

Response to Amendment 

6. Applicants' amendment filed 13 November 2007 with, respect to claim 1 have been fully 
considered. The objection of claim 1 has been withdrawn. 

7. Applicants' amendment filed 13 November 2007 with respect to claims 1, 4, 5, and 7-15 
have been fully considered. The rejection of claims 1, 4, 5, and 7-15 has been withdrawn. 

8. Applicant's arguments with respect to claims 1, 4, 5, and 7-15 ha^e been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

(1) Ganin et al (U. S. Patent No. 6,459,765 Bl), disclosed an automatic exposure 
control. 

(2) Oikawa et al (U. S. Patent No. 6,243,440 Bl) disclosed a radiographic apparatus 
that monitors 

(3) Granfors et al (U. S. Patent No. 5,574,764) disclosed a digital brightness 
detector. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen C. Ho whose telephone number is (571) 272-2491. The 
examiner can normally be reached on Monday - Friday from 9:00 am - 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative *or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272^1000. 

/Allen C. Ho/ ' • 
Primary Examiner 
Art Unit 2882 

10 December 2007 



